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synechocyst is sp. (II) & 5fc CD D n a E=b intein i: LTffliJ 
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^ ( 1 a s 1 b ) |C If £> i nte i n Sfl & ( 2 a , 2b) t L T » * 
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Chen, Y. J. , Lindorfer, M. A. , Stevens, T. H. , EMBOJ. 1993, 7£, 
2575-2583; Chong, S. , Xu, M. -Q. , J.Biol.Chem. 1997 272, 
15587-1 5590) o ~ . MM Ssp D n a Etlt fj f 5 0 £ & V . X 
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zcoajjpco^Bjco^e«-sfiKffis#ffl^ftffl^n-^ 
(1 a> 1 b) icasn-c* assise saMAfc 

^BOjilftffl (II) \Z £ IJ N §jfn-^a s b (1 a , 1 b) 
*> b intein X 7 7 -i <> Is 9 (III) L tz t £ . ®ffi-<^^K«^ 
L, (IV) £;ft<i>%C0T'fc&o ufl)J: ^ftSWlIfi (3) li % 
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(IV) iz & VUlfMffiSItfettJiZKD-ZfoH&s k*<D£?Ulj 
ffl$*i^o ^fe^pt^e (GFP) & <!: CD g ft ^ £1* , il^^tbfc 

t^^pfeL, pj *1 6*1 \z m *ft x # . #£Li> 0 ;i/->^i7-if 
;u v ^ x ^ — -tf (?) n - t>* c - ^ as ^^{n^-eii^pt^ 

LXMXS^^^^L y M^TJ: 5 d f & fr 46 fc ft s 

(D — ~D (D K > -T > I- #T "J * * *l "C & - £ *n b X I* £> ( Waud, 
J. P. , Sala-Newby, G. B. , Matthews, S. B, Campbell, A. K. , 
Biochim. Biophys. Acta 1996, 89-98; Conti, E. , Franks, N. P. , 

Brick, P., Structure 1996, 4, 287-298) 0 L 7c A* o T „ C b 
(D—rXD K > -f > A<iiifg L-C^-5HH*3SSBtt-e»*IL-C. 3 a fc£ 
I^3bif §i:J:^„ $ bl-. ;Uv7i7-HfSiT!li, N-5fcSg 
ffilj (7) 'J ^ ^ ^ K (3a) , i nte i n <D N - ^ $85 ffijj <7) tK 'J ^ ^ =f- 
K (2a) ^(7)$Sa-SPi4(-. ->Xf^> (Cys) ^- <Z) - 1 

± SSE M IC ^ P > ( T y r ) SSs * tc It - 3 % - 4 14 \Z % * T =5 
-y (A I a) t7i-ib77-> (Phe) ^^-T^CtlC^y. 

£ f, |c 4s 6*1 fcx ^ -< v > y c y Wi < fx -5 - £ b *i T ^ 

Tc^fU* (R 4 3 7 C), 4 3 6|l(D77^7^>iSS?fP 
y>Cf ^Lttl* (D43 6Y), 4 3 4§@fl)^Va<y> 

si*£t ^-xcg&Lfc&mi* (i 434A) *a)^m(**t^^ 
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*rE:7n — *i3o fit, -xozfa — y amnitya 

§I6I(4a t 4b) £ Zf P — 7 ( 1 a s 1 b ) Q 518 * £ (± * 

an^-cgast-ae jtiw<D*BSttffl cf§3t) ^^ttis pflr'r 

JUT, i#Lt:iIl:;aoTHI«!^fvL, c (7) Bj§ <7) H Sfc (7) Jfc 
Slco^T $ p> I^P L < SfcWt A/. - © 56 ffl l± 12JL T <7) ffl 

1^ IS 5£ * ft & 0) "CM* tj: < % $BISPlz-DLxTttfll^ J^Sfil^Weg-efe 
■£>C £ li H" 5 ^Tf^j^Cl^o 

I*, iSV MAI intein (V D E) &m^tzo 
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KlTs VDE0 4 5 4O)75/iO)H, C y s 1 $1^(7)7 5 
SMmm. Asn 4 5 4 ^f|(D75yiilSi:t4 0 £ fc * C_ 
extein |± % C y s 4 5 5^&HJfcL, C y s 1 iC^iLf: extein 
B ft £ ~ 1 £ > /< 'J > y f & o JilTN-extein ^ fSj |Z - 2 s - 
3 • • ■ t%L^tf*£ < t£&o 

WMUiiL t It. > ^ ^ ? (Aequorea victoria') 6 

^(DiSife^^MS (EGFP : $| it l£ Current Bi o I ogy 1996. 
178-182) £BU^7io 

Ltli, EG F P(ON-*aSfi!l©7KU'<^ , 5 t Kic 1 o 0) c 
y s SI ft » -1fi©±3lfi:fc5G I ySS. - 5, - 4, - 3 CD 3 

Lfc^ot, E G F P CD N -^SgfiilOTK'J K(DlSa£rt<±t« 
WSSft I 1 2 4 — I 1 2 9 © |H T? 7 5 J l£ B » £ & ~F CD «fc d l~ S 

% Lfc cm 2 ) 0 

( 1 )E G F P <D I 1 2 9 C J3«j:t/E 1 25 I CD ^ ^ £ fr o tr o 
dtb^li^pt^-MLs EGFP0^tL<h|S)^(D48 8 n m & d; 5 
1 Onm|::llSfcJ:tf$S3fefc?--$£*Lfco 

(2) £ £> m 1 25IZL1 2 6Yfl)tI$ff<fofci3^l;lt 

m is m c -e fe ^ cl ^ ^ *n «b -r , & 3t *< a b ft & < & o t- 0 

lit ± £ l J , L1 2 6 YOtllUyml 2 9EGF Pflft^T 

IEi:8ryi**iS«):?i:ft^fccfc, is £ / * fc It . £ tft £ Ea SB 

f :t\ I 1 2 9 C J: t>' E 1 25 I (J)tI5tTofcm1 25E 
SPfeHtfflUfco KIT, ZCDlIt£gE3£lSft£ E G F P^ftf*<hP¥ 
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^ o 

nii2 m - tK u g 1. ± k \z fe (j -5 x ?° ^ ■< v > ^ <r> mm 

VDE*<EGFP ^MftCD N -^^ftlJ/H 'J -< ^ K £ t>* C - % 

x 3f ^ -r > ><ftf± c z>fr%mmt #>ic N ^ii^T'pgex 

_ N V C CD #g IJ £ 2 5 °C "C fr & o o 

(1 ) ^IHIffiDH5ffft$ffl^t^;U^f t>S- h7>^7 
x^--tf (GST) ife^^fi Lfco VDEittEGFPt 

Mft CD N - J: U* C - ;£3£ftlj *° U ^ > K £ 5 5 ^ 7 X 5 K £ t a 
c 3? P — S — CD frj ®1 T . C CD G S T atfe^lCife^ L fco Z H £ 
•J , GST ( 2 6 - k D a ) % E G F P |£ M ft CD N - 3)5 $8 fill tK 'J 

h'^b 1 2 511 (1 3-kDaX VDE ( 5 O - k D a ) v 
t$ £ ^Mft CD C -MiffiM *° 'J K (1 4 - k D a ) b 

^SSSltffc b*lt=o 

(2) ftbfttcgSSt^lfclJiSfrbttaj* SDS-PA 
GE{Zj:oTlRl^Ltco 1 2 ~ 1 5%SDS-PAGE^r;U±|C % 
lilSt 1 0~225-kDa (Novagen) ^SJlPt, % ft & £b 
^fT&ofco Coomassie Brilliant Blue ^ L » PJ L 

^iX^i ^ >^li, ant i-VDE/K'J^P— ^-jU 

fit ft , an t i - H i s U t& tK >J ^ P — ^" JU t/t ft ( Santa Crus 
B i otechno logy), f fc li a n t i-GFP^y^P — :f ft 
(BioRad) £?°P — yt IsXfttiltzo 
f P — — Is 7 ^>&WteMMl£. t^T Takara Biomedical b A 

PCRBfRIi, A B I 3 1 Ovi^f-f '^7t7-f1f-l:<):o 
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T V — ^ > X £ *t fc o 

ffi £ Ji£& © ± fi£ # I* * ~ 5 O-kD a(7)ISItfeof;(i3 b ) 0 
Z frits VDE (50-kDa) «t Z$ G S T £ L extein 

©X"£ * t -St L fco 0*y, GSTt EGFP^H*0N-^iffi 
flf tK U ^ ^ K ( 2 6 - k D a + 1 3-kDa) (Oi^iaitifc 

^tLcfcU, ®! £ M 6 K © 1 03-kDatfrgflSj&< 50-kDa© 
VD E <t 5 3 - k D a©GST — EG F P£Mlfe££eJII-#SI£ 
tltzZ t tfftfr o 7c o 

$ bl:, V D EtGST-EGF P tli^IfilC^f 

<t> x x S > I a v =r 4 > 7 J; y M t fc o 

Ant i— VDEtJ«fclXant i - G F P fcU* l£ * ^tl-^tts <3J 
l Jffl*tlfc5 O-kD aintein (B9 3 d) fc£7jC53-kDa G 
S T - E G F Ptll^Ifi (HI 3 e ) t ft H W 1= JS it L fc „ * „ 
X ?° ^ ^ V > ^* £ ft # BU IE © 1 OO-kD attSfi|Cj|b*l£j& 

GST-77^f-f^-*7AI:J:ot^bl:GST-EG F P 

|:1L» ii|-|S^Lf:lBS$P r eSc i s s i on^P^T 

If "C IS y tti L % SDS-PAGE|:^ltf: ( HI 3 c ) t Z 2 

5-k D al:/\> K^'lbtlfco Zfrlt. E G F P fEffctt©**^-* 

(3) ^|C77^-f -f-*7^tc):oT|li$^fclSl0)t 
tlftl4 8 8 nmfcj:i;5 1 Onmfcfty, E G F P (Dl t J: < - 
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u±(Dmm& y . x zf =b << > > y (c j: o x m- *° u ^ ^ k 0 * 

^CfcofcVDE ^tJJ tj ft £ tt. E G F P ^mfoO) N - J; 7J C - 
F P ^M&^IE L < iff y fcfc^tLTiifti* c <!; ^*^^fc 0 

(1 ) ^ilB L 2 1 (DE3) pLysS||fl>XN-^i 

w&n-w&m.mKttm%umT? ztztbiz. p gex_nvc<7) 

G S T £ p E T 1 6-b"<^£ — (7) H i sil^iiL, X 3? 7 -f 

v>-?<7)*Maift£#ilj LT p E T_N V C A S D (/) ^%tz 0 

Z Oftmit. 1 8 5 ~ 3 8 9 7 5 / J|i! I C "T |ft * 

^4-^>K3?^UT--tf ; E5 1 — 3?^ <(S?lRff±3K>) - (Sh 

i n e — D a I g a r n o IE ) - ( HI §R H #i =1 K > ) > *> b t£ & 

#btlt:^7X$ Fp ET_N VCASD (/) (£ % ilc E G F 

PtVDE0N-*Sifl)^'J^^f K (N EG F P — VD E) 

S3-h'tSg e n e 1 <b x V D E i E G F P (D C - *Sffifl] 0 *° 'J 
^^^K (C_VDE-EGFP) S3-Kt*gene2i*6ft 
6 2 jffc ^ ;f ^ □ > o „ 

m&n-m&mteKttm<Dm\^* v d e 0 n - ^ j: c - ^ §ij 

(DtK u -^3^^ K kittle iff 3 <fc 5 K & #) (c „ 14|:S 

£ *i £ <fc d d . HIRff-itu Ki/fcHSRIB*&3 K>0)f B 1lCG I y - A 

( P ET_NVCASDI inker (/)) D 
* li 0 ft 1= fc^ T E G F P $ 4^ it £ X ? 7 'f '> > ^51 & £ § ^ K 
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& It ft K s -h 7U V =L 'J > ( C a M ) h^^f 

3$tfJHfiIi:LtHRLfc, 

C a M £ M 1 3 £7) ffi & I* . N MR|:<t U B| b^lC^o 
(Ikura, M. et al. Science 1992, 256, 632-638) tz ft , CaM 
tt>(Dfit(D7 5y8A^bM1 3*(Dfitfl)7 5yi*Tffl)S8A { » 

(2) |«^^7X5 h'pET_NVCASD (C/M), pE 
T_NVCASDI i nker (C/M), fcJ:l>*pET_NVC 
ASDI i nker (/) £*flI®Ml*]l::#AL> *t J& £> 84$ £ 

® ft 7? X ^ ^ V > ^ £ iS C T <fc IC . £ S SS 31 £ 2 5 tie T 1 
2B#F<!HtIV f <D^4tt?1 ~2BlSSff Lfc. 

g e n e 1 (Dl^Ilfitt, ant i-Hi s H tft & CI <£ o "C fit 

5-kDaMS ( 0 5 A a , d) "C & U , Ctlbl*N_EGFP- 
VDE (3 6- kDa) (D X Z? =7 << > > 9 £ *L ffi IE * <t C a M 
(1 7 - k D a ) s * 7c (* s ^OiStSU ( 1 — k D a ) 0) ± 

% £ t m 1 I & fc o tz „ 

a>hP — /U<hLT, pET_NVCASDI inker ( / ) 
^7^5 K$Stl>*HI©!S(»ift*SDS-PAGEl:^ltfc 
i:?), N EGFP — VDE (7) Ji-— A > K 7bM# b *l t- ( ID 5 A f ) G 

IE ft g E3 H (7) 3SiJ b *C 7K* 15 l£ PI - -C fe o o 

-73* gene2ff)Ifi|4^ilt anti-GFP^E/^Q 
— ±;Uta(*l:: «fc o TittSiJ E G F P (D C -*4rai|iJ(7)7tx 0 'J 
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£ £ (C s pET_NVCASD (C/M) Jjj: {/p E T_N V C 
A S D I i nke r (C/M) £ 3§S! L fc*fflj& \Z T » itfe^* 
^O>^bibtlfcIIia0^t^li,N_VD E-EG F P(2 
O-kDa) tM 1 3 (3-kDa)(H5Ba) £ ft ^ U > 73 
— M13 (4-kD a) (i5Bd) (Df IftI fi IO t J: < 

- st l o sue 3>hP-;^7Xih'it ^a$*ifcaait 

£313! Lfc (15 B f )„ ^"^P>| I^S»^fc30fl)lfiJl 

£ * L tc 0 pET_NVCASDI inker ( / ) £ ^ * HI ® 

t'li.xK^ h ;u ^ <b I* a £ ft O o P ET NVCASD (C 

/ M ) ^^-r^^BiS*^. C a M t M 1 3 £ # #g SE L <t Z 5, 

5 1 Onml:fclf§S3fefi3ti:ffa)t<b^lb^fc, -7^ n_ 

EGF P-VD EfccfctfC__VD E-EGF PCgffittO^^f K 
U^^-^IS^LfcCaMfcctU'MI SffiftiSt'tt. 5 1 Onm 
CO ^ 3t 7b* 7\! # < ^ It L fc o pET_NVCASDI inker (C 

K p ET NVCASD I i nke r ( / ) &tcl£ffi&t± 

iJ>il-pET_NVCASD I inker (C/M) 

6 ^ ^ ^ x 5 k $ * -r * hb as $ ai»j -r * a) i= + » t? & o fc , 

Ztl^^^S^cfcy, CaMtMl 3(0ti5#ffll:J: l J ( in trans 
-ZXZf^-O^ tftfm CtJ, EGF P ^mftCD N - fc cfc C - 3^3^ 

(D-zxDftumt&tfmm uegf pmytft&MtfLTzz t 

73 — CD yj) 1 
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X ?° =y -f > > # iB C & fc I* s VDEHfcltl)N-fcJ:t;c 

(i, C - N _ V D E #N - ^iffiCO C _ V D E t iS in I- & ^xb 

C a M <h M 1 3 CD i§ £ . C a M(D N -^Sfcitf M 1 3 (7) C - 
$5 0 Pal 0) SE It . 5 0A^efeof- (Brookhaven Protein Data Bank 
ct tj ) 0 Z (7) S§ Uli s N_VD EfcJ:^C_VD EA^itl>lCli 

*#-f i ? SRrft£t4^fc y , LTi^oT, p et_nvcasdi i 

n k e r (C/M) ^^XS K £ ^ ^ & * IS ffi T CD IE L I^Jt L J 9 

L L , H|S§HC|£ % P ET_NVCASD I i nke r (C/M) 
_J3J:I/C_VD ElC^-^i^tbfS^Lfrl O - £ 9 - 7 2 y 1£ 

•j > * — *< v d e (7) m y a ^ i- & s &® a t± £ # f= -t* s vdea<^ 

WT, ^ X 5 K (Z> ffc Jjfc l± , TvlliBCD strainD H 5 a ** £ ?t £ 

Sfi£-SaKffiSttffl#*rffl:7P-:?<DCD intein siftfc L"C 
HLH Synechocyst i s sp. PCC 6 8 O 3|fif fl)D n a E £ % 
HtligEa <!= Ltli, »£**JU&*<D;Ui/7x7— f(Lum_F) 
(pLucAl I) $4 3 7 7Syit 4 3 87S/B©iaT?^ll 
L . N - *5ffi«"J (pLucN) ft&XSC - 5fcflffiffil ( p L u c C ) £ 
L "C ffl fc o 
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L tz o 

(1 ) ;U i> 7 X ^ - -tf <D # ffl 

*?\ pLucNfeJitfpLuc C#ifiH;£14££o C <h 

£ fitlg-f & t_ to C: . t h >T > i> a. 'J > 'J -fe — £i£ f&JfSSE L fc =f- 

A"fr-X/\AX^-ilil!S (CHO-H I R) |C#;t,v7i7 

1/igfl)^7X5F (pLucAl I, pLucN. £ t>* p L 
ucC) tO. 0 1 M g0)^>hP-J^7^5 K(pRL-TK) 

titii:cHO-H i ri: h7>^7i^->a >L, i 2 ^ x ;u 3f 

7fU— hc£(7)^x;H§(7) h^>X?x?V3 >3Ct^CDl^^$MlE 

"T -5 ^ \Z s Ren i I la ( ^ 5 V 2 <r ) * * 0 V 7 x ^ — if ( L 

um_R) &mi^tz dual-^v7i7--tf 7 ? "fe -f £ *T l N , ^x 
;U@CD h 7 > X 7 i {7 V a >i$$iIELfco 

0 8 ic # ;u z> x ^ - -tf ( £ li ;u v ? x ^ — -If ) © *B *t 3£ ft 

&m (RLU) ^SLfco 

if±^^;U^v7i7- -tf(LucAI I) $f£ILfcCH O- 
H I Rtlt RLUtt, 11. (08a) LucN 

fei^Lu cC(D^$|gSLfcCHO-H I Rt'lt RLUIt t 
ft ^ *l 2 . 2xlO" 4 fccfclX4. 5x1 O-'tfeot: (|8b) 0 * 
fc,Lum_Rf©*(0|»g8ALfcCHO-H I R 0) R L U ( A 
«V £ ? ^ > K ) l± . 2 . 2X1 0- 4 t&ofc:H^b, L u c N tS 
& rj l u c c CD ft- -e f£ ft ;5 14 $ ^ £ ft d t £ ft <, 
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(2) DnaEfl)»|| 

(Synechocystis sp. ) PC C 6 8 O 3|IS*(»D n a Elt 
Uii SB <D £ fc y . N-m^Bft'JOl 2 375;iJSii:C-*Sfll©3 
675; !£SlS£fflUfco 

± IB (2) CD D n a E CD N - 5fc 3s £ (1) CD L u c N £ , *7c. 
-t IB (2) ©D n a EOC-^ili (1) CD L u c C £ , * il 
$p L . /W v X h □ > tt ^ I ^ ^ ^ - ^ § p IRES 
(Invitrogen) CO "7 )l ^ 0 P — — > it -< h (MCS) ClJiAL. 
p I RES-DSL^ffco % t>tltzZ>° z> 7. 5 K (p I RES-D 
SL) It. N-*iDnaE(D3' — 5RSSBtHtC-5|5fl|fliDnaE 
CD 5 -5fcSffijl~~OCDMCS MCS — Afc«fct^MCS — B) 

^fL, C^b(DMCSl:li, *g 5 -f £ . £ 7i *§ 5 £ HI 

17|: P I R E S - D S L0f^^SLfcc 

( i ) mmm 5 t^iSLfciEiS-ieiffli^fflsti^n-^ 

ir-e^Pbtt-g) I RS-1 CD 9 4 1 SlOf P-»SS$$tftU J 
"<Zf^ H (Y941) fc^tff fl)$-y<y hS6-Cfe**X77f 
yJU-<yyH-iU3-Jrt--1fffl*(DSH2N K * -T > (White, 
M. F. , Diabetologia 1997 , 40, S2-S17) £ ffl o 

UIBMCS-A|:Y 9 4 1 £ , MCS-Bl:SH2N$iALt: 
p I RES-DSL (Y/S) tpRL-TK^^^— £CHO- 
H I R C:iBilfcWK&3g:K£l±fco 
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|7|:p I RES-DSL (Y/S) CD ffi f& £ * L tz o 

6-)U^L/-h«-e2/ig©^7^5 h* (p I RES- 
DSL (Y/S))fcJ:tfO. 02ng(0=l>hP — ;U^^X=K 
(pRL-TK) £ C H O - H I R$lBSlCK7^X^x-i7v3>L 
fee 4 5 B# ffflCD J£« & . JS * ?S * F B S $ # * LM . O x 1 O " 7 
M CD t h-f>va'J>ili1StliL t CHO-H I RaSg^72H 

rsl 3 b# ih % ts&xtsftieimm ( 3 7 °o l t $j & l fc . 5 # 33 % 

V3. 'J >£^*ftl^J**jfc-e 1 7 5 &M JftS Ltzo 

4 Is >n. 'J >5&|»&<D R L U |C «fc & fg 3fc & Jg $ g| 9 |C * L fc 0 
C H O - H I R m Jfe > 3. <J > iZ cfc tj 7 2 1$ |UK 3 B# ffl % 

O s O. 7 3 % O. 1 8^feofco £ 7t , -f > *> a. 'J > £ $ * I* 

ig*?£T?ig«L*:B&<B#g3fe3fiJg 0<**y^>K) (4. o. i 5 t? 

3 b# FbI ia _t «< > > =l y >(z «fe § m % £ n o t- 0 r l u 

*ifc 0 d C -eft ibftfc*^- — -if Stttt* Y>>a | J>bt7'$i-i: 
J:ot'J^Hb$!h.fcY94 1 ^ ZfT K (941f @(D75^i = 

^□->>) t s h 2 n Co <cffisft ffl £ & 4, cd & y . gs 

Jt-SaiffilftffljBffiffl^n-^Cfe^TD n a E CD in trans 

t? cd w y 1 x ^ 4 > > trrfiftm ft i~ j£ - y , l u c n t l u 

^- d -e . Y 9 4 1 (Cfclt^f ny^iSI-f Vva'jV'JtT"^ 
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ISIJil O \Z 7jk L tz o 

Y 9 4 1 ^m<*£fglji£ i±tc C H O - H I R M "If I*. MlE&CD 
^ x ^ - -if * 5fc li A */ <7 y ^ > K £ P fl £ l? o fc Z. t •=> , 
Y 9 4 1 P vXO'J > It "ft l~ «fc y SH 2 N ti^f fellSSflffl 

*<$e # c t $ ti tz o 

^fflOtCHO-H I R ^ J® |C fcMf & > :x 'J > fft 3£ M £ ft *§ 5 

ft ffl CD £ m W fiflr £ fr o fc 0 

R L UfitCD-f > va. "J >jiS^#t±^5tIS L fco CHO- 
H I R £ ffj IE CD <h «J (C p I RES-DSL (Y/S) «h p R L — 
T KUSHILfc^, HfriBCD^;il?1. OX10 - ,3 ~ 1 . O x 1 O 
" 7 M CO m m CD =§• ;B S CO -< > V 3. U > £ ffl l\X 3 7 °C T? 3 B# jj« L 

RLUCJ; -S^ft^Jt £ H 1 1 1^^: Lfco 

j£lg_tcD*ijffl^jBgt£ 

KitmMffimzfo-ytfm&-£tiz> 0 &tz. -cogaK-ssati 
Kttmffittmz?n-y&m^tzW&m-w&nmKttmo)mtiTJ5& 

znm&w-m&nn^wmMmmzrn-^&m^tzm&n-w 
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p — y a 

2 . i nte i n CD N - l£ $3 filj (7) sfC V ^ ~J J- K £: H M S CD N - 3fc $fij 

ftlj CD ?K 'J ^ ^ ^ K £ # J P — ^ a t s i nte i n CD C - jfc Sffi filj 
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